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PURPOSE: A trench isolation layer formed in a trench with high aspect 
ratio is provided to prevent a silicon nitride liner from being damaged 
when lower and upper parts of the trench are filled with different 
insulating materials. 

CONSTITUTION: The silicon nitride liner(1 5) is formed on a substrate 
(10) in which the trench for device isolation is formed by trench 
etching. As a protection layer, a silicon oxide liner(17) such as HTO is 
overlaid on the silicon nitride Iiner(l5) by CVD. The silicon oxide liner 
(17) is then subjected to densification at high temperature of 
800°C or more. Next, the first insulating material such as SOG is 

filled in the trench and partially removed by etching. When the first insulating material is etched from the upper part of the 
trench, the silicon oxide liner(17) prevents the damage of the silicon nitride liner(15). Next, the second insulating material{25) 
such as HDP CVD is filled in the upper part of the trench. 
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MSJaI^ ±» ^El° v ^2 SB S S2!x| ±A|- MEIS g-xPF THAl^QK a ITgOII # ?| 

SOU ESIxl ±AI- »E|S{* SStHH 21CHA1, 4' El 5 SSSf EH3IU SIS tf EI5 £H»s<- EKJIU1 
*SA1 CV0S £EI5 £1-51-°! EhOIUWI CH^SOOX 0|£fr2| SSSKdensif icat ion)S £AI*fQ. 

1321-3 £EI^ SIS S^XlOii S0G ^i£S 1111 HHS^S ^fitl-Q. M2!x|# xH£ Ml 0HHH| 

1 ^1 WoH XOoKfl eg!x|2J £W 3301 EEiLM EEiy MS!xl ^ SZJDil *i|2 OH 

SS^S HOP cvo^t- »D. 



£1 LHAI E6^ a Sfg2] U AIM MAI S2!xl ±JQ- »S|SH3I 01 i 

heboid. 



S S2!xi ±X\ gEIS ffES §x| 5! S?!!xl^ iAI- gEISj- ^gSSQil £h*j- 3£S, SCI- g-Ail 

oMz 29 OHH 3?hX| = S?!!xl ^» *£|SMr BJEfll S*| 5! SS!!*IS JbAI- SEISj- §2 

«aOB Stf 5501 Q. 

&Sa &X|2] £A|- 1123 SOU CHEF ±A|- gEI^£S STI (Shallow Trench Isolation)^ *£|Sf Al- 
gol HH SlQK STIg OlStj- ±Al £EIE£ 31 SW S*]x|# 6W*g*Ul 01 MSIXIQti 

L0C0S(Local Oxidation of Silicon) ^Qil Edt otl (bi rd's beak)B] g*H§ 4 S 

3EiLF, StSfll g-x|5J ^AF HS^2f7|- OR g£S OI^CHAIS iAI- SEI^OI XH^Il MS!x|2J S 
□1= ^Aluh^ ^EHOilAJ 401 7 S All SHI (aspect ratio)?}- ^# 

UEHJI £ 3^71- BWraD. CP-BhAJ . ESIxIQil SO|E(void)U ^(sean) S2J 1^01 SOI ^EI5 ^f r 5t 
# XH?.|^^ 5101 a^£IH SQ. 

ccrEKM, ii^kn^um ^ m&nm mm m^m a^msAi sa- xfis^(ga P t iningjoi tm 

S^cJrS »aOI CNEi^AIS a^^jCf. cil-USJ g-g^ TEOSaetra Ethyle Ortho Silicate) 
USG(Undoped Silicate GlassJSMDILI- HDP(Hi^ Oensity Plasma) CVO(Chemical Vapor Deposit ion)S OI^CH 

a. Ahsufe &soi aiAiaaa. he-ilk on hop cvd e# oig*j- ttzw msjxi ^sah 

^HI7l- 7 r § 40I 1200 g^MMOIH, 301 6000 g^MS §£2J, M^XlM #^c7| XHS 4 S= 

§^71- SrCK CD-El- Ai , S06(Spin On Glass)°^ Argcj|— ggO| CH°rO^ UIAISISQ, SOG^ 
Eid (coating) ^£1 715011 ajftHDI, »8 M(sol) ^EHM 7 WHS ffl ^(gap f ill)*S 
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01 ?H, EWS §01^ 71-g 4= SICK 

□a a, sos°ihj gs^ laai tm gas^s «sn ai?is as m-ss sshaie s 

Ifl7|- S-Stl" Hsl ^E!5^S S5I-EI7I CHgQ. [KM, aUS? qi^S ^Xi SSH3 ±|2tOIU Atf\ 
§ BTIMAI 3*1 H7ias 5g0| SlCh 3EIH, 871 S06^2J S^Oil^ SaEI7f OlgH, S7| 

2^01 yoi- bj-sx-ii sa ^sn gt» di§ 4= ao. e*j, e^ $ a a ass Sokh ^m^ 

g2Kshrinkage)7l- SoFQ. CKrAI, SOWS gv *j£ <|>2j S3 El S§ gOilAi H^(crack)S 8WAI3I7I 
£JU, VftS as g-EHM CO-SI- ISSr §011 [&fi §-q(stress)2J aOI7|- ^ A J!ES 3q § M1F & h S 
HJ 7fe«» £01 £AF da SI HOI ESI 5£ ^I G ^2^ Ar§m7l01I 3JS*W] S§ 301 SQ. 

215011= oiditi- so6°^ si- ^^i-sAi M?na ^xi- sa^m straoi «*!■ as 3^ 

71- StSEIH 2iQ. 5, E5!a Sr^QIIS SOG°[# xHSI MS! a 3 7^Hl^ti| §7hS 6MJA|?|j1, MSia 

cvd m^m n% sog s^si itj-s ass- 4 a= M?sa ±af sa^ss grgoi s^eih 
aa. 011 ztzroi ch*t oisaura oie-i swig 01 eeiusai on shsoii rati- 1 s-soi ti 
n e^eiii aa. 

b »ss ssia ^xi-saa bi-sh 3*21 Mssa 0 1-^21- se°j 12°^ meais ssej 

ofUS U&US £35 EWIU(liner)2J °|7| 201 Q. 5, MSiaOil £|S| 

S 1^ EH3IUS SSoHl 3 91 S SOGSj- §M xHSU, 01 9 fi* ^S^KQ, QAI MS! XI 

SOI g2J-g xHS^ SZWFS, S06°| SI ^ 3fe HFSLHIA1 egja £EIS l£f 

Sj- EHDIU7I- 4WJII HITil 4= SCK 01^711 £EI5 i!P4 EWIU7I- HI71EIS *4 SSOilAi MSSa 

^^i^j 715011 ^Mai^^h oi 7i an, 7i52i gg ^5 ^^oi ar^H 4= aa. sog°i e^j ^ a- 

SOilAi ^EI5 gtj.nv EK3IL17F gSOili M?!!a2| 501 £Zm iH^^ S§0| HDP CVD^ 01? 

012 SSSOil ^EI5 EF0IU7I- ME^OFOil EJ^J- ^^1 gj-QF EI 71! ^IUOI HQ. 

oi s sfxwpi "fltf*-HJsi as, 715011 M?sai as^m ^eie a»ei- ehdius a^ 

?|0j| HTG(high temperature oxide)^ Ss^I 3^ HE!H, I a DHSj Ml SI 2a OHH 

in 3#mcn Mgag xhs^s^ ^ai- ^a^m ss^cti sq, zleilk oi^ ^eoha-ie 

£icho^ ^ ia mm mm^ s^mji ^wioii u\m ^sn, ia ohs Minh ei n ^ ^^ui 

71- S^^l ^Al ^Oh ia DHU Ml s °^ ^^fe a-711 CHI Ai CH^^ HI 71 U Q . HEIII, ™ 1 

3^01 HDP i:VD°IM 2^ OHS Ml^ 5301 EE1Q M3a S EI^ Ith^l El- 

0IU7F HCP CVD g^J MEI-ZEOI-011 2|tH HI71SQ. [Q-EFA1 15^71- 01=011 UH ^ 

Eie EK3IU71- Wl El Oi ^ ^ s h M ^ ^ SH, 715011 ^M^il^7|- 0^71 El ~ 2M ^Al^ ^ a 

CCJ-EKM , s OI^OiJAi eiSS SHI s oHloF7l 91^ ^S^, M3aS 4:Ah ^ El Oil Ar§EI^ S EI 

5 liF^j EHDIUEI 4= a^ &E^I §a 51 MS!aS 4:A|- SE|5| ^^^1- Hl^ofe 51 
M tl-QK 

H ^S 7I-SA1ISHI1 7F2 ^^ai MSia a E|^ 3§ QIIS^r3A1 

XHM 4-* aE^ ^Eill §*a ^ ^!Sa^ ^AF ^El°| Hl^oh^ 501 Q. 

^71 =^1 i^^l-71 ?l^ S 715011 MSI a 4:AF MEI°IM ^^^011 a01A1, 3Ai, ^ 

a ^j^l l^H 4:A|- £E!£ eaix|7F 715011 S E|^ EWIUM S^tJ-Q. S 'EIE it^ 

EhOlU ^1^ ^El^ ^m^l EhOIUl SS^SAi CVD |>^£g ^#t]-Q. ^^^! s'EJE 5fr^ EFOIU 
Oil [Hz]" SSSKdensif ication)M ^Alt^CK ^EI^ M?!iaOU HI I QH^^l mtl 

Q. HM 5:^ TEOS US6U HDP CVD »^|2J £EI5 i+SSfOI A r §EI= 5E 7^3|-LK 7J-SA1I 

^H| 57H)1I [[>EF E5 i&ixlf X«S^ SOG (Spin On Glass) ^01 g bISS aAl^ 50ICh. M 

siai ins hii nm^m M?imo\ ^asi ^ ^z.mi EEiL^i ti-Q. E^y- msi 

a 4^ ^i^OII HI 2 DHS^Il S)#SJ-Q. HI 2 WB^S HDP CVD^£M *JO. 

H s h S01IA1 4*EI5 5^ EFOIU^ 50 LH AI 400 §i§|£i «^ohCtt, drg-^Sffll^ HTO 5^£^ 
^^thD. HEIH , l^fr- 800-c OI4 k , d^3r>1l~ 1000*c 0|^£J HS£M 30^ LH AI 1AIZJ" 30^ M 
AlttQ. 

HDP CVD^l g&frofe 5^1 SI- egjxi SS01I Arg§ SEI5 lt^2J Egjjxl ^ 1 
@, EHE 5f^2J HITim^ 371171- OICHAIH, §gfl ^Al- MEI7I- SSSQ. 

4 K 7I £I£J- S a K 2 ^E^l §a= M^aS 4: Ah MEI^ ^^CHI aOlAi, ^X\^i £ 

ti^Jt ^SEICH, MS!!a sEl^ 7I501I A1 MS! a g& *2tV2.^ ^EI5 lih^ EhOlU , ISsl-si 

^EI5 m^- EFOIU, H1 1 DHB^S ^dlSHS, MSI! a £W£ S 'EI^ ltr°| EKJIU, ^71 El- 

01 U Oil =)J||7I- MOI^ SSSrS S EI^ 52h^ ^ EHDIU, HI 2 OHH^M ^dl3h^ 2# ^S^S 
tJ-CK ^EIS 71521- 4'EIS Itr^ EHDIU AFOIOII- StTSr^OI □ 

£ WSMAI HI 1 DHB5fS HSQ(hydro si lsesquioxane)U Sa s EW3 (polysi lazane) 31IS2I SOQSfOIOl, 
HI 2 DHB5IS HDP CVD&^EJ ^EI5 iTSr^OI E|^ 501 71-5 SS^OICK 

Qm E3i §-2*1-3 AI, ^AlOtlS SoK B S "SM SQ ^Hlul ^S^h7l^ tj-Q, 

E1M §T£or3, S EI5 7I5(10)(HI EHE iftr^d 1 ^l^l WXI8 ^EI5 1^01 S^SQ. 3EIJI, 
£f S§S SoH EAIEIAI SSBXI^e ffl@0| 0|"CHSD. iSaAI^M ^ D^H5 

Olgo^ ^EI5 l^M *!2tfrH egia EH@(13)1- ^^tlCK 5SE1IAI^ EH SOI HI 71 El 
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MS«a ^ 1§(I3)1 01 St]" 715(10) *!2fOI OI^CHAIIL MS«a(20)^*!«SQ. MS! a (20)21 LH^ 
0| §5H ojo g§ xl So PI ?|<JH CHyUOl OI^CHSCK 0IUH M?«a(20) LH^Dfl § 

««W(19)0I ttSSD. atfSW(19) SIM £EI5 BStSt EKJIU (15)71- CVOS 5SH 100 g^MM $11 

S s s s . \ 

E2§ S2*KS, £EI5 SS-SJ- BhOlLi (15) *|(N CVDM HTO 51^(1 7) § 200 g±MM ¥D0S 
HT0 d-tF^(17)S *j £| s gggi. gtfjIUB S£SI-7I «*t S-OIUS OI^CH S3 *SES 790-cM £JQ. 1 
^ s«-«o| « ga nRU[ HTO ir»S«17)S LAL 200 g°4£^ 30£ a Ell? §^ SCI All g ^ 

£M Afl§m= 10^2J SttfKH 350 g^MM2J UEH£Q. Olttfl LAL 200 §2i?s 

Sd-(HF)2* S» ^asCNHUCl) SSf g°4£M S£ttl£tOII CHti" ^2IS0I S3- 200 §^I| §£ 

2! 201 01, SCI SSfe(NHJ)H)» nh¥34^(HzQz)7|- 1:42J ^EldlM 20 *n£| g 

oHS! Ail§™2J SSOICK 

HEIH, HTO i+»Sf( 17)01 CHtJ- SStH flAltJCh B3SW Sit* a El £E^ 800*c 01 £-£3 ShEl 
IIOtTc 01^21 IL^OUi 30^ LHX1 90^ §£ M3*fe 201 UFEfSISfO. B32HM COM HTO tf»Sf2| 
LAL g°4 a El Oil ffltf AWBS SSt!" 715011 HTO OSt^m aiM? §^01IA1 900-c 60^011 CHsH 250 S 
±MB. 1000-c 60^011 CH^H 210 g^MS, 1150X 60^0il CHoH 145 g^MS2J A'^IS UEKHSH S 

£i)ii chsh uiai^ 5*171- ag# a- 4= aa. 

E3S S5SI-3, MS! a LH^Oil 8 3 fig HTO ttfiSjOl S3 5! 2fH0U1 Jill OHS^M S0G^i(21)l « 
S0G°»-(21)£M^ HSQ°tOI SMI AI-gElL}- S £ AI0||01IA1^ SasaHIS! *I8# A*£». #EI£ 
ENS 2! TIISM^ US SS£i US aE|7|- gO!*j" -[SiHzNHJn- SEH2] fflof-OIES 
MEI£Etfil°J(perhydro polysi lazane)^ Cl^l OflEIIM ITS gOHOil ^01 5 LH XI 15 gmm 7m~ 21 
AfSS 4* Sa. S0G9f2J =«S SEI4iaae! g°-42j HS^ SSroi- E5011 Af§£i ^iriU (spinner)2J 
^ECHI COa 511 4= S£tN H^^^J *^OI ^2 §£^^g E^h3 ^ 7^011 MS! a 
M 01^^ ^^^CHI^ g^OI CH^^ xH?-JAI£^ Ei^OI S^EIH, ^El? gsFSf D|-^3S S2I ^ 
M^^OII^ S55H3I 01 All*!" =»S ttSEIS 2£ 7FS9hD. CKhAI 7I50HAI ^I^S AlITioHO^ 
^ S0G^2| =JJiH Ms 4^ SO-. 

S0G°I(21)1 ?IOil^ 01 £3= «5FA|?|71 ^Itt ^^f ME\m £Mtm sd. § 

^ aei= BilO|H£f OiyH^S H>il UVOil ^ SiH, WIOIH &7tl CHI A1 ^ 80 LHXI 350*c =EI 
WIOI3(pre bake)2f Z[El lfilOIB(hard bake) ^ OlM^i 5^01 2^ 7^[L[. 4= 

^(minute)2j EEj WI0I3M #oH CH^g2l gQH2^M ^i^HuhH. Qg£5, uhE WIOIHM H^H SOGS^Oil 
Ai SDHSS2t AI-^S! 7^, 71 El- 14:, 4^±M ^^01 71-4: SEH^ HH^l ^ SiCK 

CHyU(anealing)^ 700 LH XI 800X2J HSCHIA1 10M LHAI 60M g°i" MEI^EFAH^SJ S7I 4= 
£ S^Ml aS^I-aA-i ^ SSISSfl 0!^CHU7e ^CHH(curing) ^gOI ^ OI^OiSQ. 

^CHDOI #^ul OI^CHAIAI 3^011^ S06^2| ^'^#01 OH^ ^Oh £EI5 I't^ EhOIUCHI CHt!" S 
AI-SEI^ HTO ^5^01 Iil7i£l7l 2 Oil fill DHSI^S ^I7i^- 4^ aLK ZidiLK ^^x|CHI 

y= so6°^°j ° c # g§t»- ^jjiis ZE^T5h7i chsu, siroi xutii ^ a^e^ ^ch^s sssfq. 

E4M S^of-S, S0G^(21)g ^I^S fllTitfQ. S065|(21 )0j| EHti" 115 ^Qj 

S S06°h;23) ^301 ^El^ 71521 7I5£S OI-EH^ 1000 g^Ml £1= Xl^Dm ^OjAlE^ 01 = 
CHXIS 201 H^^mU-. OIUU 7153 OloF 1000 g4:MM2J ^'0I~ ggOIIAl M?«a ^El^ 
^71- A1I71£II2 3 ^^Qil a^ 306^(23)01 ^^OIU AflS^Oil EElb" ?ISOI ^All' 4= a^ 4=aOI 
Q. 01 [01, S06°I(21)2J LAL 200 oy*jep 01 g^ ^^OILI- ^I^S Ol^Oi! 4= 

a^Dl, 7!5230il ga S06°f(21)M ^§ ^IJil ElAil^ AI7IS ^gl ^Q. 

S0G°»-(21)01I EHt!" ^i^OI OI^CHAISAI MS!a2| ^EI5 aOIU(15) 9101 ^^^1 HTO <^5^(17) 

oi ic»aa. heiii hto d»ei-(i7)oi imM ^i^mioi oi^chsq. heiu 

HTO ^5|(17)S i^^ 1 201°^ S065K21 )2f ttfl S^Oil ^j^OI S0G°|(21 )CHI HI^H gOi 

SQ. CKI-AI S06°^(21)CH1 CHti" EIA1I^7I- OI^CHU Ul SEHO^I 12th «3S SW »S HTO a^F°IOI AH 
71 E|& =JJ||g Sleti- S^OilE, S£ MCHMX13- ggtl-a HTO *tt(17')S 5^oF 

» HD. 

£5# S-^F3. ^"301 EIA1I4:£ICH ^5|2g 13x11 xH°H a^ S0G°|(23) ^1^, M^a^J 501 « 
^1 *H^7I Z\M HOP CVDM StJ- £EI^ ^f^(25), ^, Ail 2 DHS^2| 3#0| 01=0121 Of. Ail 2 DHg^ 
S MSia SCfl gZ»-# ^^ol xH^E^ 5j§aCK HCP CVD^ ME^OFOil BJtH ^gSaSJ S 

AiEl ^^2J §|-XI°fO| O.J1 Xil7i£|7| flQ. OI€d ^SS HDP CVOS] a 1 ^01^ ^SS 

SKJfl SQ. B WIOilAI ^™Z\ S^^l S 'EI^ B»5,»- a0IU(15)S HTO 501 ^S(17*)01l 

U« SsEIES 4135 I'f^ SHDIU(15)7h HDP CVD 2F§ SOS MSia ^ CHI Ai 10173 U7|~ 201 0H» 

OltlH HTO d-th°|g Ail 2 DH S ^#E^I0i|Ai ^jZJ-g gJOl- 7121 Ail 71 £1^ ^EH7|- 1 4=E StSLK 4'E!5 

st^oi gtt^ ^])iim 7W5 ach3 s.^ei^ sasi sm^e sejieixi s^sck 

£5 S £6g ST^hS, 715(10)011 HDP CVD 4BW(25)M CHti" (densif ication) ■ 

01 01^012 ?L CMPS 1^9 4'EI5 #£1^(25) Ail71£l3A1 715 OI^OiSQ. 

^I^CHI SEI5 ItF^-SS 01^012 £2i|xl 5HS(i3)0| EEiyQ. EE1t!" MSia 

JiH@(13)s 2!5# CHI tfe ^j^g IroH AOSQ. II Eli, SHE tf»s«11)0l Ail 71 El 1" 
^.g^oj ^ £|5 715(10)01 EElUTfl BQ. 01 j&SOIAJ AlZfiU- A1l§# Saflfl xgS HDP 
CVD £EI5 5sF2|E A1I71EI01 715"^ H\^tl 4»EI5 5^(27)°»- "s-711 ^Cf. 

oi^°j ihsm mn trn^ ^e^i g-a^i Ma as ^ai- mei^sj 4-nia3, ^af gas»-s htii 

^^71- ^^EIDj, M?Ua o 1-^011 Ai^ ^EI5 7 1 5-011 Ai M^a gJ*T^S ^EI5 ISSf 

EFOIU , §§sl-£l ^EI5 5^5| aOILi, Ail 1 DHS^S SOG^S ^til^Q. 52h^ 3|-^ EI-OIU= *J 
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£2J =1°! 200 §^MM# SXItHZK *J-g # M£jx| #«0iAI= Si+fl^, £EI5 EM^i EHDIU, 
Ah^ov SF m aonjoj ui^h s|£ oo^ aC Hg ggtfa £EI5 ittW 4^ EFOIU, HI2 QHS^ 

2] HDP CVD^S ^Hl*>0. ^ 

s arson [&sa, psjbshu ns^ bsji s-xi^j msixis ±n *ai9» a 
chal Mafloii 2epos :£xf sai^g DHSsraAi m oh§ tfaFSfoi xiaa ga-s *2oF= HI! OHS 
Ai-fi-qj. a«zi iFgoui ^£15 saw a-oiu^ ^oiic at mi-siss awii? 4= sjq. ccfefai, 215 

^£15 SttOfl CU-E S3" SB ^£2F ffl-Ea ±7J §2Fg &XIIf 4* ^QF. 

'SW 1. 71 SMI M?!!*! £XF ttEISfOI 71IS£S^Ei §4^M £E|^ SsW £FO| 

LI, £EI5 ttffl-SJ EHDIU SJ OH gem ?dl*WI 01*01X101, 

4^1 OHg d+SWS HgEIOI eajxl t[^M Hit DHg5|]lh x»^= HI2 OHU^ 

*m oi^oixis- as ^3^5 sfs MS! xi 4: xi- g£i^ aj-sai 

STO 2. HI 1 tWI 

4^1 HM DHBSfS S06(Spin On 6lass)°[°J 211 ^3^M oF= MSIxl :£XF ^EIH &£» 3*1. 
9=t9 3. HI 1 tMI 2JCHAI, 

4^1 HI2 0HSW= HOP CVD(high density plasma chemical vapor deposition) tfffl-SfS! 2 g |§o^ §j. 
£ M*!x| £XF ^E|^ *^| 

S^tf 4. HI 1 4NHI SiCHAi, 

4^1 ?\m\ £?\ £EI5 BtW EHDIU AFOIDfl £EI^ tm^Ql □ ^HIEI^ 2# i9£g Ur^ SS*| 

^^tJ" 5. HI 4 *MI SJOiAi, 

4^1 £EI£ &!"£W= 01*01*1 D1, 

4 k ?l £EI5 d+ffl-a, 1 - EFOIU^ 800-c OI4^i BStWSEIS HT0(high temperature oxide) ttfW£ 

3 OI^CHXI^ 21 ^3HM oF= M*!xl £XF ^El^ BfSS &*|. 

6. HI 5 *HHI SJOiAl, 

4^1 M3!x| 4^0ilAi 4^1 ^El^ EKHU3 4^1 oF^- 4 h 7l ^El^ aj-^ EFOIU^J =}}j| 

i)1l Ul^fl MCH^ ^JJilM ^FXI^ 511 ^3^^ 3F^ MSI x| 4:XF ^El^ u_h5E^| §-x|. 

3^t> 7. HI 1 VOI 

47! H1 1 DH 4^01 Meixi ^I^HS 1030 §^i§ 01 ^ XiuF(recess)a 5!S ^3 

£S oF^ MS! » £XF MEI^ ^£Sil 5« . 

4^1 M&ix| 5HS# DF±3^ 4 h 7| ^IBCHi ^XF ME|g M^jxIM ^'S^F^ E^K 

4^1 egjxl LH^CHl ^£|s I'iF^ EFOlUe ^^§F^ 3711, 

4^1 ^El^ ^tF°^ EFOIU LH^Dil ^El^ EFOIU# S'S^F^ EM, 

4^1 ^EIE ««W EFOIU S 35FAI5IS SxlEIM SAI^F^ 

25FS 4^1 ^£15 iftr^- EFOIU LH^Oll HI 1 DHS^ xH°^ E^l, 

4 k ^l HI! QHH^-e ^l^loFCfj 4"3# XjuF( recess) Al^|~ E^L 

4 k 30l XiSFS 4^1 HI I OHS^ HI2 DHS^M ^#^F01 4^1 MSixIM E^IS ^HIuF^ MS! 

x| iXF £EI°| §5 ^ . 

9. HI 8 ^011 aCHAI, 

4^1 M3!^l E^I2F 4^1 ^'£15 §5F^ h EFOIU ^4 E^l AFOIOil 4^1 MS«x| LH^CHI StfSF^# 

e^i^f □ ^aiEi^ a# mss.^. m= msjxi ^xf ^ei°i ^4 

10. HI 8 %W\ SiCHAI, 

4^1 ^£15 6T»S[ EFOIU S HTO 4+sF^og OI^CHXIOI, 

4^1 gx-IEI^ 800-c 0I4^M 30M LHXI 90^ Ol^OiXI^ 2g 5F^ MS!x| ^XF MEI^I ^4 

11. HI 8 %m 21CHAI, 

4^1 HI 1 OHSSJ-e i| E^l^ SOG^ £55 Ol^OiXIOI, 

4^1 HI I DHSSfS ^i^Sfe E^l 2011 4^1 SOQ^S ^£15 yff°4£3 »fFA|?|^ #CHli Q =? 
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g^*» 12. 1 II %m SiCHAf , 

4?i soesfg gai^Eras! a a sss oi^oixidi, 

fol #2^^'^ 700 LH *' 800 * CS 10 LHXI 60g 01 ^01 XI S J!i Sfe MS! XI ±n ft 

S^lf 13. M 8%W SiCHAI. 

471 H2 DHgsm 3#3h= EMS HOP CYOS 0I#01XI = 2i ^32S SF= MSL'xl ±X[ ME|°t §g 



g^t* 14. M 8 tHH 2JCHAI, 

471 XII 2 0Hg5|S S@& 4^£S MTitm 471 AW »X|SJ S||g2| E2UH = EWI2I- 

o^iif ? l*L^ Zi ' 1SS £§5*!£S «71*t£ EWI71 □ =?ti\Zi^ 2m I9£5 Sfe i» SEI 

15. HI 8 tM SiCHAI . 

471 «^DHSS» 4j21*h£ £4 OI^OIXIS 218 ^H^M Sfc MSS^I 4X1- Ma^ 
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